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CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic heater characterized by the content of S (sulfur) in the above- 
mentioned nickel deposit being 0.1 or less % of the weight in the ceramic heater which 
lays underground the heating element which uses refractory metals, such as W, Mo, and 
Re, as a principal component into the base of alumina ceramics, equips the front face of 
said base with the lead fetch pad for energizing to this heating element, forms nickel 
deposit and changes on this lead fetch pad. 

[Claim 2] The manufacture approach of a cerarnic heater which consists of a process which 
heat-treats in a 550-1200-degree C temperature requirement in reducing atmosphere after 
laying underground the heating element which uses refractory metals, such as W and Mo, 
as a principal component into the base of alumina ceramics, equipping the front face of 
said base with the lead fetch pad for energizing to this heating element and forming nickel 
deposit on this lead fetch pad. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ceramic heater for oxygen sensors 
especially used for the oxygen density measurement in the exhaust gas of a vehicle etc. 
about the ceramic heater which laid the heating element underground into alumina 
ceramics. 
[0002] 

[Description of the Prior Art] The oxygen sensor is used in order to malce low the discharge 
of the exhaust gas (CO, HC, and NOX) of an automobile. The oxygen sensor is attached in 
the manifold set section directly under an engine, can malce the maximum level able to 
demonstrate the purification function of the exhaust gas of the three-dimensions catalytic 
converter currently back installed by controlling the fuel amount of supply using the output 
voltage changing a lot in theoretical air fuel ratio, so that an air-fuel ratio may always 
become near the theoretical value, and can make exhaust-gas concentration low. 
[0003] However, in this system. If the temperature of a sensor component does not go up 
to several 100 degrees C, in order not to function, heating a sensor component by the 
ceramic heater is performed. 

[0004] What laid underground the heating element which uses refractor/ metals, such as 
W and Mo, as a principal component into the base of alumina ceramics as this ceramic 
heater is used widely (reference, such as JP,63-9860,A and JP,63-58479,A). After the 
structure of the electrode fetch section of this ceramic heater forms the metallized layer 
which accomplishes a lead fetch pad on the surface of a base, makes it flow through the 
heating element laid under this lead fetch pad and interior in a beer hall and forms nickel 
deposit on the lead fetch section, it carries out low attachment of the lead wire. In 
addition, as for formation of the above-mentioned nickel deposit, it is common to carry out 
by the electroless deposition method with easy adjustment of thickness. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it was necessary to maintain 
the temperature of the exoerglc section of a ceramic heater at 800-1000 degrees C and 
and had installed directly under the engine when using as an object for heating of an 
oxygen sensor, the temperature of the electrode fetch section might amount to 400-500 
degrees C depending on 350 degrees C and a service condition in usual. 
[0006] Therefore, there was a problem that nickel deposit In the electrode fetch section of 
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the above-mentioned ceramic heater tends to separate. When nickel deposit separated, the 
metallized layer which accomplishes a lead fetch pad was exposed, it oxidized and 
collapsed and there was un-arranging [ which it is called a lifting and a cone in defective 
continuity ]. 
[0007] 

[Means for Solving the Problem] Then, this invention lays underground the heating element 
which uses refractory metals, such as W and Mo, as a principal component into the base of 
alumina ceramics, equips the front face of said base with the lead fetch pad for energizing 
to this heating element, and is characterized by making the content of S (sulfur) in the 
above-mentioned nickel deposit into 0.1 or less % of the weight in the ceramic heater 
which forms nickel deposit and changes on this lead fetch pad. 

[0008] That is, although the electroless deposition method is used in case nickel deposit is 
formed in the above-mentioned alumina ceramic heater, in this electroless deposition 
liquid, the dimethylamine borane which accomplishes the dithio glycolic acid which 
accomplishes a stabilizing agent, and a reducing agent is added, and B, S, Si, CI, Pb, Pd, 
etc. in these components will carry out an eutectoid at the time of plating, and it will 
remain in nickel deposit. And as a result of an invention-in-this-application person's etc. 
experimenting in many things, S destroyed the grain boundary of nickel, and when many S 
(sulfur) components in nickel deposit existed among the above-mentioned components, 
since 0.1 or less % of the weight, then exfoliation were prevented [ becoming easy to 
separate from the metallized layer which accomplishes the lead fetch section ] for the 
header and the content of S, this invention was accomplished. 
[0009] Moreover, after this invention forms nickel deposit on the lead fetch pad of the 
above-mentioned ceramic heater, it is characterized by manufacturing in reducing 
atmosphere according to the process which heat-treats in a 550-1200-degree C 
temperature requirement. 

[0010] That is, although S component is usually contained in nickel deposit obtained by the 
electroless deposition method as mentioned above, S component is evaporated and a 
content is made to be made with 0.1 or less % of the weight by heat-treating this in 
reducing atmosphere. In addition, about the temperature of heat-treatment, it is deficient 
in the effectiveness of evaporating S component at less than 550 degrees C, and since it 
will react with W which accomplishes a metallized layer and oxidation resistance will fall if it 
exceeds 1200 degrees C, above-mentioned within the limits is good. 
[0011] 

[Function] According to this invention, since the amount of S in nickel deposit is 0.1 or less 
% of the weight, also in the time of an elevated temperature, it can be hard to exfoliate 
from a lead fetch pad, defective continuity can be prevented, and a life can be lengthened. 
[0012] 

[Example] Drawing explains the example of this invention below. 

[0013] As shown in drawing 1 (a), the ceramic heater 1 of this invention lays underground 
the lead section 4 connected to the heating element 3 and this heating element 3 which 
consist of a refractory metal into the base 2 of the shape of a cylinder which consists of 
alumina ceramics, forms the electrode fetch section 5 in base 2 front face on the end of 
this lead section 4, and has structure which connected lead wire 6. 
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[0014] The structure of the above-mentioned electrode fetch section 5 forms in the front 
face of a base 2 the lead fetch pad 7 which consists of a metallized layer, as shown in 
drawing 1 (b), is equipped with the beer hall 8 which makes it flow through the lead 
section 4 laid under this lead fetch pad 7 and interior, forms a niclcel deposit 9 on the 
above-mentioned lead fetch pad 7, and carries out low attachment of the lead wire 6 by 
low material 10 on this nickel deposit 9. 

[0015] And although the above-mentioned nickel deposit 9 is for protecting the lead fetch 
pad 7 in an elevated temperature, by making the content of S (sulfur) component in this 
nickel deposit 9 into 0.1 or less % of the weight, it cannot exfoliate easily from the 
metallized layer which is also In an elevated-temperature ambient atmosphere and 
accomplishes the lead fetch pad 7, can prevent defective continuity, and can lengthen a 
life. 

[0016] Moreover, as alumina ceramics which accomplish the above-mentioned base 2, it is 
aluminum 203 which is a principal component. What contains 88 to 99% of the weight, 
and contains Si02, CaO, MgO, etc. one to 12% of the weight as sintering acid is used. 
Furthermore, as a heating element 3 and the lead section 4, what uses refractory metals, 
such as W, Mo, and Re, as a principal component is used. 

[0017] Moreover, although formed by the metallized layer which uses Mo, W, etc. as a 
principal component also about the lead fetch pad 7, as for thickness a of this lead fetch 
pad 7, it is desirable to be referred to as 10-40 micrometers. This is for endurance to 
deteriorate by the differential thermal expansion of a metallized layer and the ceramics, 
when the bonding strength of lead wire 6 becomes it low that thickness a is less than 10 
micrometers and it exceeds 40 micrometers on the other hand. 

[0018] Furt:hermore, about thickness [ of the nickel deposit 9 ] b, it is desirable to consider 
as the range of 1-10 micrometers. When this has inadequate oxidation resistance in 
thickness b being less than 1 micrometer and it exceeds 10 micrometers on the other hand, 
it is for endurance to deteriorate by the differential thermal expansion of a metallized layer 
and the ceramics. 

[0019] Next, the manufacture approach of the ceramic heater 1 of this invention is 
explained. 

[0020] As shown in drawing 2 , the pattern which uses the paste of a refractory metal for 
one field of green sheet 2a of alumina ceramics which accomplishes a base 2 first, and 
accomplishes a heating element 3 and the lead section 4 is printed. What is necessary is 
just to form the lead section 4 in one with a heating element 3 as broad at this time, so 
that resistance may become low. On the other hand, the lead fetch pad 7 is formed in the 
part corresponding to lead section 4 end in the another side side of this green sheet 2a, 
and the beer hall 8 which flows through between this lead fetch pad 7 and the lead section 
4 is formed. And to cylindrical Plastic solid 2b of the alumina ceramics prepared separately, 
it winds and the above-mentioned green sheet 2a is stuck so that a heating element 3 may 
serve as an inside, and the whole is really calcinated. 

[0021] Then, although the nickel deposit 9 is formed by electroless deposition on the lead 
fetch pad 7, into the nickel deposit 9, the component of S or others will carry out an 
eutectoid for the addition component in electroless deposition liquid at this time, then, a 
degree ~ H2 N2 etc. ~ heat-treatment for 20 minutes or more is performed among a 
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reducing atmosphere in a 550-1200-degree C temperature requirement. According to this 
process, S component in the nicl<el deposit 9 evaporates, and that content can be made 
into 0.1 or less % of the weight. Then, a ceramic heater 1 can be obtained by carrying out 
low attachment of the lead wire 6. 

[0022] Moreover, as other examples, as shown in drawing 3 , the base 2 of alumina 
ceramics can be made tabular, a heating element 3 and the lead section 4 can be laid 
underground in this base 2, and it can also consider as the ceramic heater 1 of structure 
which connected lead wire 6 to the electrode fetch section 5 formed in the front face of a 
base 2. Furthermore, although not illustrated, it cannot be overemphasized that it can do 
with tubed and other various configurations in addition to these examples. 
[0023] Moreover, as other examples of the electrode fetch section 5, although not 
illustrated, after forming deposits, such as gold, in the front face of the above-mentioned 
nickel deposit 9 further or carrying out low attachment of the lead wire 6, the protective 
effect of the electrode fetch section can also be heightened by plating nickel etc. on this 
front face further. 

[0024] The ceramic heater 1 of above this inventions can prevent the defective continuity 
In an elevated temperature, and can use him suitably as an object for oxygen sensor 
heating especially from the ability to do that it is long lasting. Moreover, In addition to this, 
it can be used for various applications, such as an object for fluid heating, and various 
objects for component heating. 

[0025] The ceramic heater 1 of the shape of example of experiment 1 drawing 1 and a 
cylinder shown in 2 was made as an experiment, aluminum 203 The paste of W was used, 
a heating element 3 and the lead section 4 were printed, the lead fetch pad 7 was formed 
in the another side side, and the beer hall 8 was formed in the one direction of ceramic 
green sheet 2a of 92 % of the weight of contents between this lead fetch pad 7 and the 
lead section 4. After making cylindrical Plastic solid 2b of alumina ceramics carry out 
winding adhesion of this green sheet 2a so that the above-mentioned heating element 3 
may serve as an inside, it calcinated at 1500-1600 degrees C among reducing atmosphere, 
and the ceramic heater 1 was obtained. After fully washing this ceramic heater 1, the nickel 
deposit 9 was formed on the lead fetch pad 7 by electroless deposition. Then, heat- 
treatment for 20 minutes was performed at 750 degrees C in reducing atmosphere. 
[0026] Thus, the content of S component in the nickel deposit 9 was first measured about 
what did not perform heat-treatment after nickel plating as the ceramic heater 1 and the 
example of a comparison of obtained this invention. The measuring method calculated the 
content of S by a nitric acid and a hydrochloric acid dissolving the nickel deposit 9 in the 
mixed acid of 1:1, performing component analysis by the ICP method using a solution, and 
comparing the analysis value of nickel and S. 

[0027] Next, after having installed so that the nickel deposit 9 might become 450**5 
degrees C, having taken out for every convention time amount, sticking adhesive tape on 
the nickel deposit 9 and tearing off at the include angle of 45-50 degrees after 10 seconds 
at a batch type atmospheric-air ambient atmosphere furnace about the ceramic heater of 
this invention and the example of a comparison, adhesive tape and the nickel deposit 9 
were observed with the 10 times as many binocular microscope as this, and the existence 
of exfoliation of the metallized layer which accomplishes the nickel deposit 9 or the lead 
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fetch pad 7 was investigated. 

[0028] These results are as being shown in Table 1. In addition, about the existence of 
exfoliation among Table 1, even when it was small to nickel plating or a metallized layer, 
what exfoliation produced was expressed with x, and what was not produced was 
expressed with O. 

[0029] More clearly than this result, in the example of a comparison, to the exfoliation in 
an elevated temperature having been accepted since 0.14% of the weight or more of S 
contained in the nickel deposit 9, since there were very few S contents in the nickel deposit 
9 as 0.04 or less % of the weight, by this invention example, the exfoliation in an elevated 
temperature was not accepted at all. 
[0030] 
Table 1] 
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[0031] In the example 2 of an experiment, next the ceramic heater 1 of this invention, 
about the heat-treatment after forming the nickel deposit 9, the processing time was made 
into 20 minutes, processing temperature was changed variously, and the same trial as the 
above was performed. 

[0032] A result is as being shown in Table 2. From this result, S content in the nickel 
deposit 9 was not made to 0.1 or less % of the weight as processing temperature is less 
than 550 degrees C, but the exfoliation in an elevated temperature occurred. Moreover, 
when processing temperature exceeded 1200 degrees C, exfoliation occurred for the 
reason of oxidation-resistant degradation by the reaction of W and nickel which makes a 
metallized layer. Therefore, heat-treatment temperature was understood [ the range of 
550-1200 degrees C, then ] are good. 

[0033] Then, when processing temperature was made into 550 degrees C, the processing 
time was changed variously and the same experiment was conducted, the result was as 
being shown in Table 3. It turned out that the exfoliation in an elevated temperature can 
be clearly prevented from this result, using S content in 20 minutes or more, then the 
nickel deposit 9 as 0.1 or less % of the weight for the processing time. 
[0034] 
[Table 2] 
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[0035] 
Table 3 
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[0036] 

[Effect of the Invention] According to tliis invention, the heating element which uses 
refractory metals, such as W and Mo, as a principal component is laid underground Into the 
base of alumina ceramics as mentioned above. In the ceramic heater which equips the 
front face of said base with the lead fetch pad for energizing to this heating element, forms 
nickel deposit and changes on this lead fetch pad By having made the content of S (sulfur) 
in the above-mentioned nickel deposit into 0.1 or less % of the weight Since the defective 
continuity to a heater can be prevented without the inside of an elevated-temperature 
ambient atmosphere or nickel deposit exfoliating, the ceramic heater which can be used for 
fitness also under the severe conditions for oxygen sensors etc. for a long period of time 
can be offered. 

[0037] Moreover, after the ceramic heater of this invention forms nickel deposit on a lead 
fetch pad, according to the process which heat-treats in reducing atmosphere in a 550- 
1200-degree C temperature requirement, it can reduce S component in nickel deposit to 
0.1 or less % of the weight, and can manufecture the above long lasting ceramic heaters 
easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view in which (a) shows the ceramic heater of this invention, 
and (b) are X-X-ray sectional views in (a). 

[Drawing 21 It is a perspective view for explaining the manufacture approach of the 
ceramic heater of this invention. 

[Drawing 31 It is the perspective view showing other examples of the ceramic heater of this 
invention. 

[Description of Notations] 

1 : Ceramic Heater 

2 : Base 

3 : Heating Element 

4 : Lead Section 

5 : Electrode Fetch Section 

6 : Lead Wire 

7 : Lead Fetch Pad 

8 : Beer Hall 

9 : Nickel Deposit 
10: Low material 



[Translation done.] 
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